HOBBS + BLACK

ARCHITECTURE | PLANNING | [INTERIOR DESIGN

ADDENDUM 01

DATE: 01/20/2026

PROJECT: ALLEGAN COUNTY ROAD COMMISSION
ACRC Shelbyville Vehicle Garage

PROJECT LOCATION: Shelbyville, MI

PROJECT #: 25309

This Addendum is issued for the purpose of modifying and/or clarifying the original drawings
and specifications and shall take precedence over them.

All work included herein shall be in accordance with the original drawings and specifications
except as specifically noted herein. All incidental items required to provide the following
modifications shall be included even though not specifically described.

This Addendum is being sent to all bidders receiving plans and specifications. Receipt of this
Addendum shall be noted on Proposal Form in appropriate locations.

GENERAL
1. Pre-Bid RFI's for clarification
a. Will there be a landscape plan available soon?

i. Specific landscape plan has not been provided. The site plan as
designed in the documents has been approved and should be
referenced.

b. Isthere any talk about postponing Friday’s pre-bid meeting?

i. The Pre-bid meeting Friday 01/23 will be taking place as originally
scheduled.

c. Can we just bid the demo and excavation portions?

i. All sub-contractor bids shall be coordinated and submitted
through a General Contractor.

d. Where are the spec details for the PEMB panel materials? We have
come across the spec for fire pump house and salt barn.

i. PEMB panel materials can be found in Specification section 13
3419.
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e. Clarification: Proposed septic system has not yet been approved by
County Health Department as of 01/20/2026.
2. GC's having submitted Intent to Bid to date are attached as part of this
Addendum.

SPECIFICATIONS

1. Specification 08 1613 - Fiberglass Reinforced Polyester Doors (NOT re-issued)
a. Vale Door is an approved manufacturer of FRP doors.
2. Specification 10 5113 - Heavy Duty Ventilated Metal Lockers (NOT re-
issued)
a. LockersMFG is an approved manufacturer of metal lockers.
b. Scranton Products is an approved manufacturer for metal lockers and
benches.
3. Specification 13 3419 — Metal Building Systems (Re-issued)
a. Updated 2.07.A Thermal insulation.
b. Added section 2.08.H Liner Panel
4. Specification 28 3111 - Digital Addressable Fire Alarm System (NOT re-
issued)
a. Clarification: Voice evacuation is not required. Horn/Horn strobes are
acceptable for notification system.
5. Specification 32 3113 — Chain Link Fences & Gates (Re-issued)
a. Clarification: ACRC will have a security contractor that controls should
be coordinated through.
b. Clarification: Fence panels are to be 6’-0" high.
c. Removed 2.06 barbed wire, and 2.07.D from specification.
d. Clarification: Sliding gates are cantilevered.

DRAWINGS
Civil
1.Sheet C-10 (Sheet NOT Re-issued):
a. All proposed HMA pavement is to be ‘heavy-duty’ 5-inch HMA

pavement section. The detail of 'standard-duty’ 4-inch HMA pavement
section should be disregarded for the purpose of bidding.

Electrical

2. Sheet E-400.A (Sheet Re-issued):
a. Revised lighting in Fluids Room 105 to accommodate for new fixture
types.

3. Sheet E-500.A (Sheet Re-issued):
a. Removed audio/visual fire alarm device in Fluids Room 105.
b. All devices in fluids room shall be explosion rated Class 1 Division 1.
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4. Sheet E-800 (Sheet Re-issued):

a. Revised fixture types LD and LDEM. New fixture types are Class |
Division | rated fixture.

END OF ADDENDUM

Cc: All Plan Holders (via Hobbs+Black FTP site, Plan Houses, and via email notification as
provided)

Allegan County Road Commission
Nowak & Fraus Engineering

JDH Structural Engineering
MATRIX Consulting Engineers
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INTENT TO BID

DATE:

PROJECT:

PROJECT LOCATION:

PROJECT #:

01/20/2026

ALLEGAN COUNTY ROAD COMMISSION

ACRC Shelbyville Vehicle Garage

Shelbyville, MI

25309

The firms listed below have either submitted an Intent to Bid or indicated interest in bidding
as General Contractor for the subject Project. This list will be updated through the Bid Date.
Trade Contractors shall submit their bids through GC's.

GENERAL

COMPANY

CONTACT

EMAIL

PHONE

Quadrate Construction LLC

Don Allender

dona@guadrateco.com

586-924-4712

Vander Kodde Construction

Tim Vander Kodde

Tim@vanderkoddeconstruction.com

616-538-7470

WIELAND

Blake Simon

bsimon@wielandbuilds.com

517-420-4097

Wolverine Building Group

Randy Baker

rbaker@wolvgroup.com

616-560-3300
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SECTION 133419
METAL BUILDING SYSTEMS

PART 1 GENERAL
1.01 SUMMARY

A
B.

This section is for Building A — Vehicle Garage.

Section Includes:
Structural-steel framing.
Metal roof panels.
Metal wall panels.
Thermal insulation.
Metal Liner Panel
Accessories.

oghr®N =

Related Sections:
1.  Section 08 3613 "Sectional Doors."
2. Section 08 9119 “Fixed Louvers”.

1.02 DEFINITIONS

A

Terminology Standard: See MBMA's "Metal Building Systems Manual" for definitions of terms
for metal building system construction not otherwise defined in this Section or in referenced
standards.

1.03 REFERENCE STANDARDS

A

o w

AISC 303 - Code of Standard Practice for Steel Buildings and Bridges; 2022, with Errata
(2025).

AISC 360 - Specification for Structural Steel Buildings; 2022, with Errata (2025).

ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2019.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless; 2024.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware; 2023.

ASTM A193/A193M - Standard Specification for Alloy-Steel and Stainless Steel Bolting for High
Temperature or High Pressure Service and Other Special Purpose Applications; 2025.

ASTM A307 - Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000
PSI Tensile Strength; 2021.

ASTM A475 - Standard Specification for Metallic-Coated Steel Wire Strand; 2022.

ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel of
Structural Quality; 2019.

ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-
Vanadium Structural Steel; 2021, with Editorial Revision.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2025.

ASTM A755/A755M - Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip
Process and Prepainted by the Coil-Coating Process for Exterior Exposed Building Products;
2018.
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ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated
by the Hot-Dip Process; 2025.

ASTM A992/A992M - Standard Specification for Structural Steel Shapes; 2022.

ASTM A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability,
Required Hardness, Solution Hardened, and Bake Hardenable; 2024.

ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and
Ultra-High Strength; 2023.

ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and
Steel; 2021.

ASTM C920 - Standard Specification for Elastomeric Joint Sealants; 2018 (Reapproved 2024).

ASTM C991 - Standard Specification for Flexible Fibrous Glass Insulation for Metal Buildings;
2025a.

ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for
Thermal Insulation; 2023.

ASTM D2244 - Standard Practice for Calculation of Color Tolerances and Color Differences
from Instrumentally Measured Color Coordinates; 2025.

ASTM D4214 - Standard Test Methods for Evaluating the Degree of Chalking of Exterior Paint
Films; 2023.

ASTM E96/E96M - Standard Test Methods for Gravimetric Determination of Water Vapor
Transmission Rate of Materials; 2024a.

ASTM E164 - Standard Practice for Contact Ultrasonic Testing of Weldments; 2024.
ASTM E709 - Standard Guide for Magnetic Particle Testing; 2021.

ASTM E1592 - Standard Test Method for Structural Performance of Sheet Metal Roof and
Siding Systems by Uniform Static Air Pressure Difference; 2025.

ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel
Systems by Uniform Static Air Pressure Difference; 1995 (Reapproved 2024).

ASTM E1680 - Standard Test Method for Rate of Air Leakage through Exterior Metal Roof
Panel Systems; 2016 (Reapproved 2022).

ASTM F844 - Standard Specification for Washers, Steel, Plain (Flat), Unhardened for General
Use; 2019 (Reapproved 2024).

ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi Yield
Strength; 2020.

AWS D1.1/D1.1M - Structural Welding Code - Steel; 2025.

MBMA - Metal Roofing Systems Design Manual; 2012.

SSPC-Paint 15 - Steel Joist Shop Primer/Metal Building Primer; 2004.
SSPC-SP 2 - Hand Tool Cleaning; 2024.

SSPC-SP 3 - Power Tool Cleaning; 2024.

UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies; Current Edition, Including
All Revisions.
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1.04 ACTION SUBMITTALS

A

Product Data: For each type of metal building system component. Include construction details,
material descriptions, dimensions of individual components and profiles, and finishes for the
following:

Structural-steel-framing system.

Metal roof panels.

Metal wall panels.

Insulation and vapor retarder facings.

Flashing and trim.

Accessories.

ok~ wN =

Shop Drawings: For the following metal building system components. Include plans,

elevations, sections, details, and attachments to other work.

1. Anchor-Bolt Plans: Submit anchor-bolt plans and templates before foundation work
begins. Include location, diameter, and projection of anchor bolts required to attach metal
building to foundation. Indicate column reactions at each location.

2. Structural-Framing Drawings: Show complete fabrication of primary and secondary
framing; include provisions for openings. Indicate welds and bolted connections,
distinguishing between shop and field applications. Include transverse cross-sections.

3. Metal Roof and Wall Panel Layout Drawings: Show layouts of metal panels including
methods of support. Include details of edge conditions, joints, panel profiles, corners,
anchorages, trim, flashings, closures, and special details. Distinguish between factory-
and field-assembled work; show locations of exposed fasteners.

a. Show roof-mounted items including roof hatches, equipment supports, pipe supports
and penetrations, lighting fixtures, and items mounted on roof curbs.
b. Show wall-mounted items including doors, windows, louvers, and lighting fixtures.

4.  Accessory Drawings: Include details of the following items, at a scale of not less than 1-

1/2 inches per 12 inches:
a. Flashing and trim.
b. Gutters.

c. Downspouts.

Sampiles for Initial Selection: For units with factory-applied color finish.

Delegated-Design Submittal: For metal building systems indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

1.05 INFORMATIONAL SUBMITTALS

A.
B.

Qualification Data: For qualified erector.

Manufacturer Accreditation: Statement that metal building system and components were
designed and produced by a manufacturer accredited according to the International
Accreditation Service's AC472.

Welding certificates.

Metal Building System Certificates: For each type of metal building system, from manufacturer.
1.  Letter of Design Certification: Signed and sealed by a qualified professional engineer.
Include the following:
a. Name and location of Project.
b.  Order number.
c. Name of manufacturer.
d. Name of Contractor.

Metal Building Systems 133419-3
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e. Building dimensions including width, length, height, and roof slope.

f.  Indicate compliance with AISC standards for hot-rolled steel and AlSI standards for
cold-rolled steel, including edition dates of each standard.

g. Governing building code and year of edition.

h. Design Loads: Include dead load, roof live load, collateral loads, roof snow load,
deflection, wind loads/speeds and exposure, seismic design category or effective
peak velocity-related acceleration/peak acceleration, and auxiliary loads.

i. Load Combinations: Indicate that loads were applied acting simultaneously with
concentrated loads, according to governing building code.

j-  Building-Use Category: Indicate category of building use and its effect on load
importance factors.

Erector Certificates: For each product, from manufacturer.
Manufacturer Certificates: For each product, from manufacturer.

Material Test Reports: For each of the following products:

Structural steel including chemical and physical properties.

Bolts, nuts, and washers including mechanical properties and chemical analysis.
Tension-control, high-strength, bolt-nut-washer assemblies.

Shop primers.

Nonshrink grout.

gD =

Product Test Reports: Based on evaluation of comprehensive tests performed by manufacturer
and witnessed by a qualified testing agency, for insulation and vapor-retarder facings. Include
reports for thermal resistance, fire-test-response characteristics, water-vapor transmission, and
water absorption.

Source quality-control reports.
Field quality-control reports.

1.06 CLOSEOUT SUBMITTALS

A

Maintenance Data: For metal panel finishes to include in maintenance manuals.

1.07 QUALITY ASSURANCE

A

Manufacturer Qualifications: A qualified manufacturer and member of MBMA.

1. Accreditation: According to the International Accreditation Service's AC472.

2. Engineering Responsibility: Preparation of comprehensive engineering analysis and Shop
Drawings by a professional engineer who is legally qualified to practice in jurisdiction
where Project is located.

Erector Qualifications: An experienced erector who specializes in erecting and installing work
similar in material, design, and extent to that indicated for this Project and who is acceptable to
manufacturer.

Source Limitations: Obtain metal building system components, including primary and
secondary framing and metal panel assemblies, from single source from single manufacturer.

Welding Qualifications: Qualify procedures and personnel according to the following:
1.  AWS D1.1/D1.1M, "Structural Welding Code - Steel."
2. AWS D1.3, "Structural Welding Code - Sheet Steel."

Structural Steel: Comply with AISC 360, "Specification for Structural Steel Buildings," for
design requirements and allowable stresses.

Cold-Formed Steel: Comply with AlSI's "North American Specification for the Design of Cold-
Formed Steel Structural Members" for design requirements and allowable stresses.

Metal Building Systems 133419-4
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G. Preinstallation Conference: Conduct conference at Project site.

1.

Review methods and procedures related to metal building systems including, but not

limited to, the following:

a. Condition of foundations and other preparatory work performed by other trades.

b. Structural load limitations.

c. Construction schedule. Verify availability of materials and erector's personnel,
equipment, and facilities needed to make progress and avoid delays.

d. Required tests, inspections, and certifications.

e. Unfavorable weather and forecasted weather conditions.

Review methods and procedures related to metal roof panel assemblies including, but not

limited to, the following:

a. Compliance with requirements for purlin and rafter conditions, including flatness and
attachment to structural members.

b. Structural limitations of purlins and rafters during and after roofing.

c. Flashings, special roof details, roof drainage, roof penetrations, equipment curbs, and
condition of other construction that will affect metal roof panels.

d. Temporary protection requirements for metal roof panel assembly during and after
installation.

e. Roof observation and repair after metal roof panel installation.

Review methods and procedures related to metal wall panel assemblies including, but not

limited to, the following:

a. Compliance with requirements for support conditions, including alignment between
and attachment to structural members.

b. Structural limitations of girts and columns during and after wall panel installation.

c. Flashings, special siding details, wall penetrations, openings, and condition of other
construction that will affect metal wall panels.

d. Temporary protection requirements for metal wall panel assembly during and after
installation.

e. Wall observation and repair after metal wall panel installation.

1.08 DELIVERY, STORAGE, AND HANDLING

A

B.

Deliver components, sheets, panels, and other manufactured items so as not to be damaged or
deformed. Package metal panels for protection during transportation and handling.

Unload, store, and erect metal panels in a manner to prevent bending, warping, twisting, and
surface damage.

Stack metal panels horizontally on platforms or pallets, covered with suitable weathertight and
ventilated covering. Store metal panels to ensure dryness, with positive slope for drainage of
water. Do not store metal panels in contact with other materials that might cause staining,
denting, or other surface damage.

Protect foam-plastic insulation as follows:

1.

2.

3.

Do not expose to sunlight, except to extent necessary for period of installation and
concealment.

Always protect against ignition. Do not deliver foam-plastic insulation materials to Project
site before installation time.

Complete installation and concealment of foam-plastic materials as rapidly as possible in
each area of construction.
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1.09 COORDINATION

A

B.

Coordinate sizes and locations of concrete foundations and casting of anchor-bolt inserts into
foundation walls and footings. Concrete, reinforcement, and formwork requirements are
specified in Section 033000 "Cast-in-Place Concrete."

Coordinate metal panel assemblies with rain drainage work, flashing, trim, and construction of
supports and other adjoining work to provide a leakproof, secure, and noncorrosive installation.

110 WARRANTY

A

Special Warranty on Metal Panel Finishes: Manufacturer's standard form in which
manufacturer agrees to repair finish or replace metal panels that show evidence of deterioration
of factory-applied finishes within specified warranty period.
1. Exposed Panel Finish: Deterioration includes, but is not limited to, the following:

a. Color fading more than 5 Hunter units when tested according to ASTM D2244.

b. Chalking more than a No. 8 rating when tested according to ASTM D4214.

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal.
2. Finish Warranty Period: 20years from date of Substantial Completion.

Special Weathertightness Warranty for Standing-Seam Metal Roof Panels: Manufacturer's
standard form in which manufacturer agrees to repair or replace standing-seam metal roof

panel assemblies that leak or otherwise fail to remain weathertight within specified warranty
period.

1. Warranty Period: 20 years from date of Substantial Completion.

PART 2 PRODUCTS
2.01 MANUFACTURERS

A

Basis-of-Design Product: Subject to compliance with requirements, provide Nucor Building
Systems or comparable product by one of the following:

Butler Manufacturing Company

Ceco Building Systems; Division of NCI Building Systems, L.P.

Chief Buildings; Division of Chief Industries, Inc.

Vulcan Steel Structures, Inc.

American Metal Buildings.

Star Building Systems.

. Pre-Approved Equal.

No oA wN -

2.02 METAL BUILDING SYSTEMS

A

Description: Provide a complete, integrated set of metal building system manufacturer's

standard mutually dependent components and assemblies that form a metal building system

capable of withstanding structural and other loads, thermally induced movement, and exposure

to weather without failure or infiltration of water into building interior.

1. Provide metal building system of size and with bay spacings, roof slopes, and spans
indicated.

Primary-Frame Type:
1. Rigid Modular: Solid-member, structural-framing system with interior columns.

End-Wall Framing:

1. Non-Expandable Locations as indicated on Drawings: Manufacturer's standard, for
buildings not required to be expandable, consisting of primary frame, capable of
supporting one-half of a bay design load, and end-wall columns.

2. Expandable Locations as indicated on Drawings: Engineer end walls to be expandable.
Provide primary frame, capable of supporting full-bay design loads, and end-wall columns.
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Secondary-Frame Type: Manufacturer's standard purlins and joists and exterior-framed
(bypass) girts.

Eave Height: As indicated by nominal height on Drawings at each location.
Bay Spacing: As indicated on Drawings.
Roof Slope: As indicated on Drawings.

Roof System: Manufacturer's standard trapezoidal-rib, standing-seam metal roof panels with
field-installed insulation.

Exterior Wall System: Manufacturer's standard tapered-rib, exposed-fastener metal wall
panels with field-installed insulation.

METAL BUILDING SYSTEM PERFORMANCE

A

Delegated Design: Design metal building system, including comprehensive engineering
analysis by a qualified professional engineer, using performance requirements and design
criteria indicated.

Structural Performance: Metal building systems shall withstand the effects of gravity loads and
the following loads and stresses within limits and under conditions indicated according to
procedures in MBMA's "Metal Building Systems Manual."
1. Design Loads: As indicated on Drawings and MBMA'’s “Metal Building Systems Manual.”
2. Deflection Limits: Design metal building system assemblies to withstand design loads
with deflections no greater than the following:
a. Purlins and Rafters: Vertical deflection of 1/240 of the span for dead load plus 50%
snow load.
Girts: Horizontal deflection of 1/180 of the span.
Metal Roof Panels: Vertical deflection of 1/180 of the span.
Metal Wall Panels: Horizontal deflection of 1/180 of the span.
Design secondary-framing system to accommodate deflection of primary framing and
construction tolerances, and to maintain clearances at openings.
3.  Drift Limits: Engineer building structure to withstand design loads with drift limits no
greater than the following:
a. Lateral Drift: Maximum of 1/240 of the building height.
4. Metal panel assemblies shall withstand the effects of gravity loads and loads and stresses
within limits and under conditions indicated according to ASTM E1592.

Poo0oT

Thermal Movements: Allow for thermal movements resulting from the following maximum
change (range) in ambient and surface temperatures by preventing buckling, opening of joints,
overstressing of components, failure of joint sealants, failure of connections, and other
detrimental effects. Base engineering calculations on surface temperatures of materials due to
both solar heat gain and nighttime-sky heat loss.

1. Temperature Change (Range): 120 deg F, ambient; 180 deg F, material surfaces.

Air Infiltration for Metal Roof Panels: Air leakage through assembly of not more than 0.06
cfm/sq. ft. of roof area when tested according to ASTM E1680 at negative test-pressure
difference of 1.57 Ibf/sq. ft.

Air Infiltration for Metal Wall Panels: Air leakage through assembly of not more than 0.06
cfm/sq. ft. of wall area when tested according to ASTM E 283 at static-air-pressure difference of
1.57 Ibf/sq. ft.

Water Penetration for Metal Roof Panels: No water penetration when tested according to
ASTM E1646 at test-pressure difference of 2.86 Ibf/sq. ft.

Wind-Uplift Resistance: Provide metal roof panel assemblies that comply with UL 580 for
Class 90.
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2.04 STRUCTURAL-STEEL FRAMING

A

Primary Framing: Manufacturer's standard primary-framing system, designed to withstand
required loads and specified requirements. Primary framing includes transverse and lean-to
frames; rafter, rake, and canopy beams; sidewall, intermediate, end-wall, and corner columns;
and wind bracing.

1.  General: Provide frames with attachment plates, bearing plates, and splice members.
Factory drill for field-bolted assembly. Provide frame span and spacing indicated.

a. Slight variations in span and spacing may be acceptable if necessary to comply with
manufacturer's standard, as approved by Architect.

2. Rigid Modular Frames: |-shaped frame sections fabricated from shop-welded, built-up
steel plates or structural-steel shapes. Provide interior columns fabricated from round
steel pipes or tubes, or shop-welded, built-up steel plates.

3. Frame Configuration: Single slope.

4. Exterior Column Type: Tapered.

5. Rafter Type: Tapered.

End-Wall Framing: Manufacturer's standard primary end-wall framing fabricated for field-bolted

assembly to comply with the following:

1.  End-Wall and Corner Columns: I-shaped sections fabricated from structural-steel shapes;
shop-welded, built-up steel plates; or C-shaped, cold-formed, structural-steel sheet.

2. End-Wall Rafters: C-shaped, cold-formed, structural-steel sheet; or I-shaped sections
fabricated from shop-welded, built-up steel plates or structural-steel shapes.

Secondary Framing: Manufacturer's standard secondary framing, including purlins, girts, eave
struts, flange bracing, base members, gable angles, clips, headers, jambs, and other
miscellaneous structural members. Unless otherwise indicated, fabricate framing from either
cold-formed, structural-steel sheet or roll-formed, metallic-coated steel sheet, prepainted with
coil coating, to comply with the following:

1. Purlins: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or
structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50
degrees from flange, with minimum 2-1/2-inch wide flanges.

2. Girts: C- or Z-shaped sections; fabricated from built-up steel plates, steel sheet, or
structural-steel shapes. Form ends of Z-sections with stiffening lips angled 40 to 50
degrees from flange, with minimum 2-1/2-inch wide flanges.

3. Eave Struts: Unequal-flange, C-shaped sections; fabricated from built-up steel plates,
steel sheet, or structural-steel shapes; to provide adequate backup for metal panels.

4. Flange Bracing: Minimum 2-by-2-by-1/8-inchstructural-steel angles or 1-inch- diameter,
cold-formed structural tubing to stiffen primary-frame flanges.

5. Sag Bracing: Minimum 1-by-1-by-1/8-inchstructural-steel angles.

6. Base or Sill Angles: Minimum 3-by-2-inchzinc-coated (galvanized) steel sheet.

7. Purlin and Girt Clips: Manufacturer's standard clips fabricated from steel sheet. Provide
galvanized clips where clips are connected to galvanized framing members.

8. Secondary End-Wall Framing: Manufacturer's standard sections fabricated from
structural-steel sheet.

9. Framing for Openings: Channel shapes; fabricated from cold-formed, structural-steel
sheet or structural-steel shapes. Frame head and jamb of door openings and head, jamb,
and sill of other openings.

10. Miscellaneous Structural Members: Manufacturer's standard sections fabricated from
cold-formed, structural-steel sheet; built-up steel plates; or zinc-coated (galvanized) steel
sheet; designed to withstand required loads.

11. Sectional Overhead Door Framing: Coordinate installation of all required accessory
framing members and plates with sectional overhead door supplier shop drawings.
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D. Bracing: Provide adjustable wind bracing as follows:

1.

Rods: ASTM A36/A36M; ASTM A572/A572M, Grade 50; or ASTM A529/A529M,

Grade 50; minimum 1/2-inch diameter steel; threaded full length or threaded a minimum of
6 inches at each end.

Cable: ASTM A475, 1/4-inch diameter, extra-high-strength grade, Class B, zinc-coated,
seven-strand steel; with threaded end anchors.

Angles: Fabricated from structural-steel shapes to match primary framing, of size required
to withstand design loads.

Rigid Portal Frames: Fabricated from shop-welded, built-up steel plates or structural-steel
shapes to match primary framing; of size required to withstand design loads.

Diaphragm Action of Metal Panels: Design metal building to resist wind forces through
diaphragm action of metal panels.

Bracing: Provide wind bracing using any method specified above, at manufacturer's
option.

E. Bolts: Provide plain-finish bolts for structural-framing components that are primed or finish
painted. Provide zinc-plated or hot-dip galvanized bolts for structural-framing components that
are galvanized.

F. Materials:

1.

2.

o oA

10.

11.

12.

W-Shapes: ASTM A992/A992M; ASTM A572/A572M, Grade 50 or 55; or ASTM

A529/A529M, Grade 50 or 55.

Channels, Angles, M-Shapes, and S-Shapes: ASTM A36/A36M; ASTM A572/A572M,

Grade 50 or; or ASTM A529/A529M, Grade 50 or 55.

Plate and Bar: ASTM A36/A36M; ASTM A572/A572M, Grade 50 or 55; or ASTM

A529/A529M, Grade 50 or 55.

Steel Pipe: ASTM A53/A53M, Type E or S, Grade B.

Cold-Formed Hollow Structural Sections: ASTM A 500, Grade B or C, structural tubing.

Structural-Steel Sheet: Hot-rolled, ASTM A1011/A1011M, Structural Steel (SS), Grades

30 through 55, or High-Strength Low-Alloy Steel (HSLAS), Grades 45 through 70; or cold-

rolled, ASTM A1008/A1008M, Structural Steel (SS), Grades 25 through 80, or High-

Strength Low-Alloy Steel (HSLAS), Grades 45 through 70.

Metallic-Coated Steel Sheet: ASTM A653/A653M, Structural Steel (SS), Grades 33

through 80or High-Strength Low-Alloy Steel (HSLAS), Grades 50 through 80; with G60

coating designation; mill phosphatized.

Metallic-Coated Steel Sheet Prepainted with Coil Coating: Steel sheet, metallic coated by

the hot-dip process and prepainted by the coil-coating process to comply with ASTM

A755/A755M.

a. Zinc-Coated (Galvanized) Steel Sheet: ASTM A653/A653M, Structural Steel (SS),
Grades 33 through 80or High-Strength Low-Alloy Steel (HSLAS), Grades 50 through
80; with G90coating designation.

Non-High-Strength Bolts, Nuts, and Washers: ASTM A307, Grade A, carbon-steel, hex-

head bolts; ASTM A 563carbon-steel hex nuts; and ASTM F844 plain (flat) steel washers.

a. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.

High-Strength Bolts, Nuts, and Washers: ASTM A 325, Type 1, heavy-hex steel structural

bolts; ASTM A 563heavy-hex carbon-steel nuts; and ASTM F 436 hardened carbon-steel

washers.

a. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.

Tension-Control, High-Strength Bolt-Nut-Washer Assemblies: ASTM F 1852, Type 1,

heavy-hex-head steel structural bolts with spline ends.

a. Finish: Mechanically deposited zinc coating, ASTM B695, Class 50.

Unheaded Anchor Rods: ASTM F1554, Grade 36] [ASTM A572/A572M, Grade 50.
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a. Configuration: Straight.
b. Nuts: ASTM A 563hex carbon steel.
c. Plate Washers: ASTM A36/A36M carbon steel.
d. Washers: ASTM F 436hardened carbon steel.
e. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.
13. Headed Anchor Rods: ASTM F1554, Grade 36.
a. Configuration: Straight.
b. Nuts: ASTM A 563hex carbon steel.
c. Plate Washers: ASTM A36/A36M carbon steel.
d. Washers: ASTM F 436hardened carbon steel.
e. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.
Threaded Rods: ASTM A193/A193M.
a. Nuts: ASTM A 563hex carbon steel.
b. Washers: ASTM F 436hardened carbon steel.
c. Finish: Hot-dip zinc coating, ASTM A153/A153M, Class C.

Finish: Factory primed. Apply specified primer immediately after cleaning and pretreating.
1. Apply primer to primary and secondary framing to a minimum dry film thickness of 1 mil.
a. Prime secondary framing formed from uncoated steel sheet to a minimum dry film
thickness of 0.5 mil on each side.
2.  Prime galvanized members with specified primer after phosphoric acid pretreatment.
3. Primer: SSPC-Paint 15, Type |, red oxide.

14.

2.05 METAL ROOF PANELS

A

Trapezoidal-Rib, Standing-Seam Metal Roof Panels: Formed with raised trapezoidal ribs at
panel edges and intermediate stiffening ribs symmetrically spaced between ribs; designed for
sequential installation by mechanically attaching panels to supports using concealed clips
located under one side of panels and engaging opposite edge of adjacent panels.
1. Material: Aluminum-zinc alloy-coated steel sheet, 0.024-inch nominal thickness.

a. Exterior Finish: Fluoropolymer.

b. Color: Manufacturer's standard colors.
2. Clips: Manufacturer's standard, floating type to accommodate thermal movement;
fabricated from zinc-coated (galvanized) steel, aluminum-zinc alloy-coated steel, or
stainless-steel sheet.
Joint Type: Panels snapped together.
Joint Type: Mechanically seamed, double folded.
Panel Coverage: 24 inches.
Panel Height: 3 inches.
Uplift Rating: UL 90.

aterials:
Metallic-Coated Steel Sheet: Restricted-flatness steel sheet, metallic coated by the hot-

dip process and prepainted by the coil-coating process to comply with ASTM
A755/A755M.

a. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, Class AZ50 coating
designation, Grade 40; structural quality.
b. Surface: Smooth, flat finish.
Finishes:
1. Exposed Coil-Coated Finish:

a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating

~E Nookw
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to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.
2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum
total dry film thickness of 0.5 mil.

2.06 METAL WALL PANELS

A. Tapered-Rib-Profile, Exposed-Fastener Metal Wall Panels: Formed with raised, trapezoidal
major ribs and flat pan between major ribs; designed to be installed by lapping side edges of
adjacent panels and mechanically attaching panels to supports using exposed fasteners in side
laps.

1. Material: Aluminum-zinc alloy-coated steel sheet, 0.022-inch nominal thickness.

a. Exterior Finish: Fluoropolymer.

b. Color: Manufacturer's standard colors.

Major-Rib Spacing: 12 inches o.c.

Panel Coverage: 36 inches.

Panel Height: 1.5 inches.

aterials:
Metallic-Coated Steel Sheet: Restricted-flatness steel sheet, metallic coated by the hot-
dip process and prepainted by the coil-coating process to comply with ASTM
A755/A755M.
a. Aluminum-Zinc Alloy-Coated Steel Sheet: ASTM A792/A792M, Class AZ50 coating
designation, Grade 40; structural quality.
b. Surface: Smooth, flat finish.

C. Finishes:
1. Exposed Coil-Coated Finish:
a. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less than
70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply coating
to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.
2. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-colored
acrylic or polyester backer finish, consisting of prime coat and wash coat with a minimum
total dry film thickness of 0.5 mil.

~Z hobd

B. Basis-of-Design: Thermal Design — Simple Saver or approved equal. Energy Saver System is
an approved equal.
1. Vapor-Retarder Facing: ASTM C1136, with permeance not greater than 0.02 perm when
tested according to ASTM E96/E96M, Desiccant Method.
a. Composition: White polypropylene film facing, fiberglass scrim reinforcement, and
metallized-polyester film backing.

C. Retainer Strips: 0.025 nominal-thickness, formed, metallic-coated steel or PVC retainer clips
colored to match insulation facing.

D. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder
manufacturer for sealing joints and penetrations in vapor retarder.
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2.08 ACCESSORIES

A

General: Provide accessories as standard with metal building system manufacturer and as

specified. Fabricate and finish accessories at the factory to greatest extent possible, by

manufacturer's standard procedures and processes. Comply with indicated profiles and with

dimensional and structural requirements.

1. Form exposed sheet metal accessories that are without excessive oil-canning, buckling,
and tool marks and that are true to line and levels indicated, with exposed edges folded
back to form hems.

Roof Panel Accessories: Provide components required for a complete metal roof panel
assembly including copings, fascia, corner units, ridge closures, clips, sealants, gaskets, fillers,
closure strips, and similar items. Match material and finish of metal roof panels unless
otherwise indicated.

1. Closures: Provide closures at eaves and ridges, fabricated of same material as metal roof
panels.

2. Clips: Manufacturer's standard, formed from steel sheet, designed to withstand negative-
load requirements.

3. Cleats: Manufacturer's standard, mechanically seamed cleats formed from steel sheet.

4. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

5. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or
premolded to match metal roof panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

6. Thermal Spacer Blocks: Where metal panels attach directly to purlins, provide thermal
spacer blocks of thickness required to provide 1-inch standoff; fabricated from extruded
polystyrene.

Wall Panel Accessories: Provide components required for a complete metal wall panel
assembly including copings, fascia, mullions, sills, corner units, clips, sealants, gaskets, fillers,
closure strips, and similar items. Match material and finish of metal wall panels unless
otherwise indicated.

1. Closures: Provide closures at eaves and rakes, fabricated of same material as metal wall
panels.

2. Backing Plates: Provide metal backing plates at panel end splices, fabricated from
material recommended by manufacturer.

3. Closure Strips: Closed-cell, expanded, cellular, rubber or crosslinked, polyolefin-foam or
closed-cell laminated polyethylene; minimum 1-inch- thick, flexible closure strips; cut or
premolded to match metal wall panel profile. Provide closure strips where indicated or
necessary to ensure weathertight construction.

4. Thermal Spacer Blocks: Where metal panels attach directly to girts, provide thermal
spacer blocks of thickness required to provide 1-inch standoff; fabricated from extruded
polystyrene.

Flashing and Trim: Formed from 0.022-inchnominal-thickness, metallic-coated steel sheet or
aluminum-zinc alloy-coated steel sheet prepainted with coil coating; finished to match adjacent
metal panels.

1. Provide flashing and trim as required to seal against weather and to provide finished
appearance. Locations include, but are not limited to, eaves, rakes, corners, bases,
framed openings, ridges, fasciae, and fillers.

2. Opening Trim: Formed from 0.022 nominal-thickness, metallic-coated steel sheet or
aluminum-zinc alloy-coated steel sheet prepainted with coil coating. Trim head and jamb
of door openings, and head, jamb, and sill of other openings.
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Pipe Flashing: Premolded, EPDM pipe collar with flexible aluminum ring bonded to base.

Materials:

1.

Fasteners: Self-tapping screws, bolts, nuts, self-locking rivets and bolts, end-welded
studs, and other suitable fasteners designed to withstand design loads. Provide fasteners
with heads matching color of materials being fastened by means of plastic caps or factory-
applied coating.

a. Fasteners for Metal Roof Panels: Self-drilling or self-tapping, zinc-plated, hex-head
carbon-steel screws, with a stainless-steel cap or zinc-aluminum-alloy head and
EPDM sealing washer.

b. Fasteners for Metal Wall Panels: Self-drilling or self-tapping, zinc-plated, hex-head
carbon-steel screws, with EPDM sealing washers bearing on weather side of metal
panels.

c. Fasteners for Flashing and Trim: Blind fasteners or self-drilling screws with hex
washer head.

d. Blind Fasteners: High-strength aluminum or stainless-steel rivets.

Corrosion-Resistant Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film

thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers,

sulfur components, and other deleterious impurities.

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged, nonmetallic

aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for

application and a 30-minute working time.

Metal Panel Sealants:

a. Sealant Tape: Pressure-sensitive, 100 percent solids, gray polyisobutylene-
compound sealant tape with release-paper backing. Provide permanently elastic,
nonsag, nontoxic, nonstaining tape of manufacturer's standard size.

b. Joint Sealant: ASTM C920; one-part elastomeric polyurethane or polysulfide; of type,
grade, class, and use classifications required to seal joints in metal panels and
remain weathertight; and as recommended by metal building system manufacturer.

Provide Sno Blox Ventsaver Mount: Model 12-16 with the Ventsaver: Model P-383 , or equal, at
all plumbing and radiant tube heater vent stacks that penetrate the roof.

Liner Panels: R-Panel Liner Panel: A through-fastened sidewall panel with 1 1/4 inch (32mm)
ribs at 12 inches (305mm) on center. The area between the ribs is reinforced to minimize oil-
canning.

1.
2.
3.

Gauge: 28 (Std.)
Dimensions: 36 inches (915mm) wide by 1 1/4 inch (32mm) high
Finish: Standard White polyester paint coating

2.09 SOURCE QUALITY CONTROL

A.
B.

Testing Agency: Owner will engage a qualified testing agency to evaluate product.

Special Inspector: Owner will engage a qualified special inspector to perform the following
tests and inspections and to submit reports. Special inspector will verify that manufacturer
maintains detailed fabrication and quality-control procedures and will review the completeness
and adequacy of those procedures to perform the Work.

1.

Special inspections will not be required if fabrication is performed by manufacturer

registered and approved by authorities having jurisdiction to perform such Work without

special inspection.

a. After fabrication, submit copy of certificate of compliance to authorities having
jurisdiction, certifying that Work was performed according to Contract requirements.
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Testing: Test and inspect shop connections for metal buildings according to the following:

1. Bolted Connections: Shop-bolted connections shall be tested and inspected according to
RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

2. Welded Connections: In addition to visual inspection, shop-welded connections shall be
tested and inspected according to AWS D1.1/D1.1M and the following inspection
procedures, at inspector's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

c. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E 94.

Product will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

2.10 FABRICATION

A

General: Design components and field connections required for erection to permit easy

assembly.

1. Mark each piece and part of the assembly to correspond with previously prepared erection
drawings, diagrams, and instruction manuals.

2. Fabricate structural framing to produce clean, smooth cuts and bends. Punch holes of
proper size, shape, and location. Members shall be free of cracks, tears, and ruptures.

Tolerances: Comply with MBMA's "Metal Building Systems Manual" for fabrication and erection
tolerances.

Primary Framing: Shop fabricate framing components to indicated size and section, with
baseplates, bearing plates, stiffeners, and other items required for erection welded into place.
Cut, form, punch, drill, and weld framing for bolted field assembly.

1. Make shop connections by welding or by using high-strength bolts.

2. Join flanges to webs of built-up members by a continuous, submerged arc-welding
process.

3. Brace compression flange of primary framing with steel angles or cold-formed structural
tubing between frame web and purlin web or girt web, so flange compressive strength is
within allowable limits for any combination of loadings.

4. Weld clips to frames for attaching secondary framing.

5.  Shop Priming: Prepare surfaces for shop priming according to SSPC-SP 2. Shop prime
primary framing with specified primer after fabrication.

Secondary Framing: Shop fabricate framing components to indicated size and section by roll-

forming or break-forming, with baseplates, bearing plates, stiffeners, and other plates required

for erection welded into place. Cut, form, punch, drill, and weld secondary framing for bolted

field connections to primary framing.

1. Make shop connections by welding or by using non-high-strength bolts.

2. Shop Priming: Prepare uncoated surfaces for shop priming according to SSPC-SP 2.
Shop prime uncoated secondary framing with specified primer after fabrication.

Metal Panels: Fabricate and finish metal panels at the factory to greatest extent possible, by

manufacturer's standard procedures and processes, as necessary to fulfill indicated

performance requirements. Comply with indicated profiles and with dimensional and structural

requirements.

1. Provide panel profile, including major ribs and intermediate stiffening ribs, if any, for full
length of metal panel.
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PART 3 EXECUTION
3.01 EXAMINATION

A

B.

C.

Examine substrates, areas, and conditions, with erector present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.

Before erection proceeds, survey elevations and locations of concrete- and masonry-bearing
surfaces and locations of anchor rods, bearing plates, and other embedments to receive
structural framing, with erector present, for compliance with requirements and metal building
system manufacturer's tolerances.

1.  Engage land surveyor to perform surveying.

Proceed with erection only after unsatisfactory conditions have been corrected.

3.02 PREPARATION

A

B.

Clean and prepare surfaces to be painted according to manufacturer's written instructions for
each particular substrate condition.

Provide temporary shores, guys, braces, and other supports during erection to keep structural
framing secure, plumb, and in alignment against temporary construction loads and loads equal
in intensity to design loads. Remove temporary supports when permanent structural framing,
connections, and bracing are in place unless otherwise indicated.

3.03 ERECTION OF STRUCTURAL FRAMING

A

B.

Erect metal building system according to manufacturer's written erection instructions and
erection drawings.

Do not field cut, drill, or alter structural members without written approval from metal building
system manufacturer's professional engineer.

Set structural framing accurately in locations and to elevations indicated, according to AISC
specifications referenced in this Section. Maintain structural stability of frame during erection.

Base Plates: Clean concrete- and masonry-bearing surfaces of bond-reducing materials, and

roughen surfaces prior to setting plates. Clean bottom surface of plates.

1.  Set plates for structural members on wedges, shims, or setting nuts as required.

2. Tighten anchor rods after supported members have been positioned and plumbed. Do not
remove wedges or shims but, if protruding, cut off flush with edge of plate before packing
with grout.

3. Promptly pack grout solidly between bearing surfaces and plates so no voids remain.
Neatly finish exposed surfaces; protect grout and allow to cure. Comply with
manufacturer's written installation instructions for shrinkage-resistant grouts.

Align and adjust structural framing before permanently fastening. Before assembly, clean

bearing surfaces and other surfaces that will be in permanent contact with framing. Perform

necessary adjustments to compensate for discrepancies in elevations and alignment.

1. Level and plumb individual members of structure.

2. Make allowances for difference between temperature at time of erection and mean
temperature when structure will be completed and in service.

Primary Framing and End Walls: Erect framing level, plumb, rigid, secure, and true to line.

Level baseplates to a true even plane with full bearing to supporting structures, set with double-

nutted anchor bolts. Use grout to obtain uniform bearing and to maintain a level base-line

elevation. Moist-cure grout for not less than seven days after placement.

1. Make field connections using high-strength bolts installed according to RCSC's
"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for bolt type and
joint type specified.
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a. Joint Type: Snug tightened or pretensioned.

Secondary Framing: Erect framing level, plumb, rigid, secure, and true to line. Field bolt

secondary framing to clips attached to primary framing.

1. Provide rake or gable purlins with tight-fitting closure channels and fasciae.

2. Locate and space wall girts to suit openings such as doors and windows.

3. Locate canopy framing as indicated.

4 Provide supplemental framing at entire perimeter of openings, including doors, windows,
louvers, ventilators, and other penetrations of roof and walls.

Bracing: Install bracing in roof and sidewalls where indicated on erection drawings.
1. Tighten rod and cable bracing to avoid sag.
2.  Locate interior end-bay bracing only where indicated.

Framing for Openings: Provide shapes of proper design and size to reinforce openings and to
carry loads and vibrations imposed, including equipment furnished under mechanical and
electrical work. Securely attach to structural framing.

Framing for Sectional Overhead Doors: Provide all supplemental framing to support the
installation of the sectional overhead door motor operators and drive shafts.

Erection Tolerances: Maintain erection tolerances of structural framing within AISC 303.

3.04 METAL PANEL INSTALLATION, GENERAL

A

Examination: Examine primary and secondary framing to verify that structural-panel support

members and anchorages have been installed within alignment tolerances required by

manufacturer.

1.  Examine roughing-in for components and systems penetrating metal panels, to verify
actual locations of penetrations relative to seams before metal panel installation.

General: Anchor metal panels and other components of the Work securely in place, with

provisions for thermal and structural movement.

1.  Field cut metal panels as required for doors, windows, and other openings. Cut openings
as small as possible, neatly to size required, and without damage to adjacent metal panel

finishes.
a. Field cutting of metal panels by torch is not permitted unless approved in writing by
manufacturer.

2. Install metal panels perpendicular to structural supports unless otherwise indicated.

3. Flash and seal metal panels with weather closures at perimeter of openings and similar
elements. Fasten with self-tapping screws.

4. Locate and space fastenings in uniform vertical and horizontal alignment.

5. Locate metal panel splices over, but not attached to, structural supports with end laps in
alignment.

6. Lap metal flashing over metal panels to allow moisture to run over and off the material.

7. Coordinate bottom of panels with final finish exterior grades.

Lap-Seam Metal Panels: Install screw fasteners using power tools with controlled torque

adjusted to compress EPDM washers tightly without damage to washers, screw threads, or

metal panels. Install screws in predrilled holes.

1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints. Lap
ribbed or fluted sheets one full rib corrugation. Apply metal panels and associated items
for neat and weathertight enclosure. Avoid "panel creep" or application not true to line.

Metal Protection: Where dissimilar metals contact each other or corrosive substrates, protect
against galvanic action by painting contact surfaces with corrosion-resistant coating, by
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applying rubberized-asphalt underlayment to each contact surface, or by other permanent
separation as recommended by metal roof panel manufacturer.

Joint Sealers: Install gaskets, joint fillers, and sealants where indicated and where required for

weatherproof performance of metal panel assemblies. Provide types of gaskets, fillers, and

sealants indicated; or, if not indicated, provide types recommended by metal panel

manufacturer.

1.  Seal metal panel end laps with double beads of tape or sealant the full width of panel.
Seal side joints where recommended by metal panel manufacturer.

2.  Prepare joints and apply sealants to comply with requirements in Section 079200 "Joint
Sealants."

3.05 METAL ROOF PANEL INSTALLATION

A

General: Provide metal roof panels of full length from eave to ridge unless otherwise indicated

or restricted by shipping limitations.

1. Install ridge caps as metal roof panel work proceeds.

2. Flash and seal metal roof panels with weather closures at eaves and rakes. Fasten with
self-tapping screws.

Standing-Seam Metal Roof Panels: Fasten metal roof panels to supports with concealed clips

at each standing-seam joint, at location and spacing and with fasteners recommended by

manufacturer.

1. Install clips to supports with self-drilling or self-tapping fasteners.

2. Install pressure plates at locations indicated in manufacturer's written installation
instructions.

3.  Snap Joint: Nest standing seams and fasten together by interlocking and completely
engaging factory-applied sealant.

4. Seamed Joint: Crimp standing seams with manufacturer-approved motorized seamer tool
so that clip, metal roof panel, and factory-applied sealant are completely engaged.

5. Rigidly fasten eave end of metal roof panels and allow ridge end free movement due to
thermal expansion and contraction. Predrill panels for fasteners.

6. Provide metal closures at peaks, rake walls and each side of ridge caps.

Lap-Seam Metal Roof Panels: Fasten metal roof panels to supports with exposed fasteners at

each lapped joint, at location and spacing recommended by manufacturer.

1.  Provide metal-backed sealing washers under heads of exposed fasteners bearing on
weather side of metal roof panels.

2. Provide sealant tape at lapped joints of metal roof panels and between panels and
protruding equipment, vents, and accessories.

3.  Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on end
laps and on side laps of nesting-type metal panels, on side laps of ribbed or fluted metal
panels, and elsewhere as needed to make metal panels weatherproof to driving rains.

4. At metal panel splices, nest panels with minimum 6-inchend lap, sealed with butyl-rubber
sealant and fastened together by interlocking clamping plates.

Metal Fascia Panels: Align bottom of metal panels and fasten with blind rivets, bolts, or self-
drilling or self-tapping screws. Flash and seal metal panels with weather closures where fasciae
meet soffits, along lower panel edges, and at perimeter of all openings.

Metal Roof Panel Installation Tolerances: Shim and align metal roof panels within installed
tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 1/8-inchoffset
of adjoining faces and of alignment of matching profiles.
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3.06 METAL WALL PANEL INSTALLATION

A

D.

General: Install metal wall panels in orientation, sizes, and locations indicated on Drawings.

Install panels perpendicular to girts, extending full height of building, unless otherwise

indicated. Anchor metal wall panels and other components of the Work securely in place, with

provisions for thermal and structural movement.

1. Unless otherwise indicated, begin metal panel installation at corners with center of rib
lined up with line of framing.

2. Shim or otherwise plumb substrates receiving metal wall panels.

3.  When two rows of metal panels are required, lap panels 4 inches minimum.

4. When building height requires two rows of metal panels at gable ends, align lap of gable
panels over metal wall panels at eave height.

5. Rigidly fasten base end of metal wall panels and allow eave end free movement due to
thermal expansion and contraction. Predrill panels.

6. Flash and seal metal wall panels with weather closures at eaves, rakes, and at perimeter
of all openings. Fasten with self-tapping screws.

7. Install screw fasteners in predrilled holes.
8. Install flashing and trim as metal wall panel work proceeds.
9. Apply elastomeric sealant continuously between metal base channel (sill angle) and

concrete, and elsewhere as indicated,; or, if not indicated, as necessary for waterproofing.
10. Align bottom of metal wall panels and fasten with blind rivets, bolts, or self-drilling or self-
tapping screws.
11. Provide weatherproof escutcheons for pipe and conduit penetrating exterior walls.

Metal Wall Panels: Install metal wall panels on exterior side of girts. Attach metal wall panels to
supports with fasteners as recommended by manufacturer.

Installation Tolerances: Shim and align metal wall panels within installed tolerance of 1/4 inch
in 20 feet, nonaccumulative, on level, plumb, and on location lines as indicated, and within 1/8-
inchoffset of adjoining faces and of alignment of matching profiles.

Liner Panels: Install metal liner panels on all interior PEMB walls.

3.07 THERMAL INSULATION INSTALLATION

A

General: Install insulation concurrently with metal panel installation, in thickness indicated to

cover entire surface, according to manufacturer's written instructions.

1.  Set vapor-retarder-faced units with vapor retarder toward warm side of construction unless
otherwise indicated. Do not obstruct ventilation spaces except for firestopping.

2. Tape joints and ruptures in vapor retarder and seal each continuous area of insulation to
the surrounding construction to ensure airtight installation.

3. Install factory-laminated, vapor-retarder-faced blankets straight and true in one-piece
lengths, with both sets of facing tabs sealed, to provide a complete vapor retarder.

4. Install blankets straight and true in one-piece lengths. Install vapor retarder over
insulation, with both sets of facing tabs sealed, to provide a complete vapor retarder.

Blanket Roof Insulation: Comply with the following installation method:

1. Over-Framing Installation: Extend insulation and vapor retarder over and perpendicular to
top flange of secondary framing. Hold in place by metal roof panels fastened to secondary
framing.

2. Between-Purlin Installation: Extend insulation and vapor retarder between purlins. Carry
vapor-retarder-facing tabs up and over purlin, overlapping adjoining facing of next
insulation course and maintaining continuity of retarder. Hold in place with bands and
crossbands below insulation.
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3. Over-Purlin-with-Spacer-Block Installation: Extend insulation and vapor retarder over and
perpendicular to top flange of secondary framing. Install layer of filler insulation over first
layer to fill space formed by metal roof panel standoffs. Hold in place by panels fastened
to standoffs.

a. Thermal Spacer Blocks: Where metal roof panels attach directly to purlins, install
thermal spacer blocks.

4. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut,
nesting with secondary framing to hold insulation in place.

C. Blanket Wall Insulation: Extend insulation and vapor retarder over and perpendicular to top
flange of secondary framing. Hold in place by metal wall panels fastened to secondary framing.
1. Retainer Strips: Install retainer strips at each longitudinal insulation joint, straight and taut,
nesting with secondary framing to hold insulation in place.

3.08 ACCESSORY INSTALLATION

A. General: Install accessories with positive anchorage to building and weathertight mounting and
provide for thermal expansion. Coordinate installation with flashings and other components.
1. Install components required for a complete metal roof panel assembly, including trim,

copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips,
and similar items.

2. Install components for a complete metal wall panel assembly, including trim, copings,
corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, and similar
items.

3.  Where dissimilar metals contact each other or corrosive substrates, protect against
galvanic action by painting contact surfaces with corrosion-resistant coating, by applying
rubberized-asphalt underlayment to each contact surface, or by other permanent
separation as recommended by manufacturer.

B. Flashing and Trim: Comply with performance requirements, manufacturer's written installation
instructions, and SMACNA's "Architectural Sheet Metal Manual." Provide concealed fasteners
where possible and set units true to line and level as indicated. Install work with laps, joints,
and seams that will be permanently watertight and weather resistant.

1. Install exposed flashing and trim that is without excessive oil-canning, buckling, and tool
marks and that is true to line and levels indicated, with exposed edges folded back to form
hems. Install sheet metal flashing and trim to fit substrates and to result in waterproof and
weather-resistant performance.

C. Sectional Overhead Doors: Provide supplemental framing for sectional overhead door drive
shaft assemblies and motors.

1.  Expansion Provisions: Provide for thermal expansion of exposed flashing and trim. Space
movement joints at a maximum of 10 feet with no joints allowed within 24 inches of corner
or intersection. Where lapped or bayonet-type expansion provisions cannot be used or
would not be sufficiently weather resistant and waterproof, form expansion joints of
intermeshing hooked flanges, not less than 1 inch deep, filled with mastic sealant
(concealed within joints).

D. Pipe Flashing: Form flashing around pipe penetration and metal roof panels. Fasten and seal
to panel as recommended by manufacturer.

3.09 FIELD QUALITY CONTROL

A. Special Inspections: Owner will engage a qualified special inspector to perform the following
special inspections:
1.  Inspection of fabricators.
2. Steel construction.
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Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Tests and Inspections:

1. High-Strength, Field-Bolted Connections: Connections shall be tested and inspected
during installation according to RCSC's "Specification for Structural Joints Using
ASTM A 325 or A 490 Bolts."

2.  Welded Connections: In addition to visual inspection, field-welded connections shall be
tested and inspected according to AWS D1.1/D1.1M and the following inspection
procedures, at inspector's option:

a. Liquid Penetrant Inspection: ASTM E 165.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished
weld. Cracks or zones of incomplete fusion or penetration will not be accepted.

c. Ultrasonic Inspection: ASTM E164.

d. Radiographic Inspection: ASTM E 94.

Product will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

3.10 CLEANING AND PROTECTION

A

B.

Repair damaged galvanized coatings on galvanized items with galvanized repair paint
according to ASTM A 780 and manufacturer's written instructions.

Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged
during construction period.

Touchup Painting: After erection, promptly clean, prepare, and prime or reprime field

connections, rust spots, and abraded surfaces of prime-painted structural framing and

accessories.

1.  Clean and prepare surfaces by SSPC-SP 2, "Hand Tool Cleaning," or by SSPC-SP 3,
"Power Tool Cleaning."

2. Apply a compatible primer of same type as shop primer used on adjacent surfaces.

Touchup Painting: Cleaning and touchup painting are specified in Section 099113 "Exterior
Painting" and Section 099123 "Interior Painting."

Metal Panels: Remove temporary protective coverings and strippable films, if any, as metal

panels are installed. On completion of metal panel installation, clean finished surfaces as

recommended by metal panel manufacturer. Maintain in a clean condition during construction.

1.  Replace metal panels that have been damaged or have deteriorated beyond successful
repair by finish touchup or similar minor repair procedures.

END OF SECTION 13 3419
PAGE INTENTIONALLY LEFT BLANK

END OF SECTION 133419

Metal Building Systems 133419 - 20



ACRC Shelbyville Vehicle Garage
Allegan County Road Commission
2594 12th Street, Shelbyville, Michigan
H+B Project: 25309

Addendum 01, 01/20/2026

SECTION 323113
CHAIN LINK FENCES AND GATES

PART 1 GENERAL
1.01 REFERENCE STANDARDS

A. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout
(Nonshrink); 2020.

B. ASTM F567 - Standard Practice for Installation of Chain-Link Fence; 2023.

C. ASTM F668 - Standard Specification for Polyvinyl Chloride (PVC), Polyolefin and Other
Polymer-Coated Steel Chain Link Fence Fabric; 2017 (Reapproved 2022).

D. ASTM F1043 - Standard Specification for Strength and Protective Coatings on Steel Industrial
Fence Framework; 2018 (Reapproved 2022).

E. ASTM F1184 - Standard Specification for Industrial and Commercial Horizontal Slide Gates;
2023, with Editorial Revision.

F. ASTM F2408 - Standard Specification for Ornamental Fences Employing Galvanized Steel
Tubular Pickets; 2016 (Reapproved 2023).

G. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having
Jurisdiction, Including All Applicable Amendments and Supplements.

H. UL 325 - Standard for Door, Drapery, Gate, Louver, and Window Operators and Systems;
Current Edition, Including All Revisions.

I. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.
1.02 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.03 SUMMARY

A. Section Includes:
1. Chain-link fences.
2. Motor-operated horizontal slide gates.

1.04 PREINSTALLATION MEETINGS

A. Preinstallation Conference: Conduct conference at Project site.
1. Inspect and discuss electrical roughing-in, equipment bases, and other preparatory work
specified elsewhere.
2. Review sequence of operation for each type of gate operator.
3. Review coordination of interlocked equipment specified in this Section and elsewhere.
4. Review required testing, inspecting, and certifying procedures.

1.05 ACTION SUBMITTALS

A. Product Data: For each type of product.
1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:
Fence and gate posts, rails, and fittings.
Chain-link fabric, reinforcements, and attachments.
Accessories.
Gates and hardware.
Gate operators, including operating instructions and motor characteristics.
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B. Shop Drawings: For each type of fence and gate assembly.

1. Include plans, elevations, sections, details, and attachments to other work.

2. Include accessories, hardware, gate operation, and operational clearances.

3. Gate Operator: Show locations and details for installing operator components, switches,
and controls. Indicate motor size, electrical characteristics, drive arrangement, mounting,
and grounding provisions.

4. Wiring Diagrams: For power, signal, and control wiring.

1.06 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For gate operators to include in emergency, operation, and
maintenance manuals.

1.07 QUALITY ASSURANCE

A. Emergency Access Requirements: According to requirements of authorities having jurisdiction
for gates with automatic gate operators serving as a required means of access.

1.08 FIELD CONDITIONS

A. Field Measurements: Verify layout information for chain-link fences and gates shown on
Drawings in relation to property survey and existing structures. Verify dimensions by field
measurements.

1.09 WARRANTY

A. Special Warranty: Installer agrees to repair or replace components of chain-link fences and
gates that fail in materials or workmanship within specified warranty period.
1.  Failures include, but are not limited to, the following:
a. Failure to comply with performance requirements.
b. Deterioration of metals, metal finishes, and other materials beyond normal
weathering.
c. Faulty operation of gate operators and controls.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2 PRODUCTS
2.01 CHAIN-LINK FENCE FABRIC

A. General: Provide fabric in one-piece heights measured between top and bottom of outer edge
of selvage knuckle or twist according to "CLFMI Product Manual" and requirements indicated
below:

1. Fabric Height: As indicated on Drawings.
2. Steel Wire for Fabric: Wire diameter of 0.192 inch.
a. Polymer-Coated Fabric: ASTM F668, Class 1 over aluminum -coated steel wire.

1)  Color: Black, according to ASTM F 934.

2) Black polymer fencing only required for the fencing on the site “front yard”
fencing and gates. All other fencing and gates to be galvanized without polymer
coating.

3. Selvage: Twisted and barbed top and bottom.

2.02 ALUMINUM FENCE

A. Decorative Aluminum Fence: Provide fence meeting the Test Load and Coating Performance
requirements of ASTM F2408 for industrial class.
1.  Fence Panels: 6ft H x 8ft L
a. Panel Style: Horizontal Rails with Vertical Pickets.
b. Panel Strength: Capable of supporting 270 Ibs minimum load applied to midspan
without deflection.
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Attach panels to posts and structure per manufacturer’'s recommendations.
Posts: Aluminum extrusions, 4 inches square

Rails: Extruded aluminum

Pickets: Extruded aluminum

Fasteners: Manufacturer’s standard stainless-steel bolts, screws and
washers. Factory finish fasteners to match fence.

h. Color: Black

@ *poao

2.03 FENCE FRAMEWORK

A

Posts and Rails: ASTM F1043 for framework, including rails, braces, and line; terminal; and
corner posts. Provide members with minimum dimensions and wall thickness according to
ASTM F1043 based on the following:
1. Fence Height: As indicated on Drawings (no less than 72”).
2.  Light-Industrial-Strength Material: Group IC-L, round steel pipe, electric-resistance-welded
pipe.
3. Horizontal Framework Members: mid and bottom rails according to ASTM F1043.
a. Top Rail: 1.66 inches in diameter.
Brace Rails: ASTM F1043.
5.  Polymer coating over metallic coating.
a. Color: Black, according to ASTM F 934.
1) B j i

&

2.04 HORIZONTAL-SLIDE GATES

A

B.

General: ASTM F1184 for gate posts and single sliding gate types.
1. Classification: Type Il Cantilever Slide, Class 1 with external roller assemblies.

Pipe and Tubing:

1. Zinc-Coated Steel: Protective coating and finish to match fence framework.
2. Gate Posts: ASTM F1184. Provide round tubular steel posts.

3. Gate Frames and Bracing: Round tubular steel

Overhead Track Assembly: Manufacturer's standard track, with overhead framework supports,
bracing, and accessories, engineered to support size, weight, width, operation, and design of
gate and roller assemblies.

Hardware:

1. Hangers, Roller Assemblies, and Stops: Fabricated from galvanized steel

2. Latch: Permitting operation from both sides of gate with provision for padlocking
accessible from both sides of gate.

3.  Lock: note required for motorized gates.

2.05 SWING-GATES

A
B.

General: ASTM F1184 for gate posts and swinging gate types.

Pipe and Tubing:

1.  Zinc-Coated Steel: Protective coating and finish to match fence framework.
2. Gate Posts: ASTM F1184. Provide round tubular steel posts.

3. Gate Frames and Bracing: Round tubular steel.

4. Black polymer coated east frontage of site only, galvanized all other.

Assembly: Manufacturer's standard with framework supports, bracing, and accessories,
engineered to support size, weight, width, operation, and design of swing gate assembilies.
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Hardware:

1. Hangers and Stops: Fabricated from galvanized steel.
2. Black polymer coated (1) and (1) galvanized.

3. Lockable.

2.06 BARBED WIRE
L rod 0.1 incl

1 j - 0 4-inch-
5 ) . .08
3 ing-0-

4. Barb-lLength:13-0r0.98-inch-
5 : i
6 .

B.

C.

D.

2.07 FITTINGS

A. Provide fittings according to ASTM F 626.

B. Post Caps: Provide for each post.

1. Provide line post caps with loop to receive tension wire or top rail.

C. Tension Bars: Steel, length not less than 2 inches shorter than full height of chain-link fabric.
Provide one bar for each gate and end post, and two for each corner and pull post, unless
fabric is integrally woven into post.

D. Barbed Wire-Arms- A_..._.. i
1.

2.
3.
4,
5. :

E. Tie Wires, Clips, and Fasteners: According to ASTM F 626.

1.  Standard Round Wire Ties: For attaching chain-link fabric to posts, rails, and frames,

according to the following:
2.08 GATE OPERATORS
A.

Operators: Factory-assembled, automatic, gate-operating system designed for gate size, type,

weight, and frequency of use. Control system shall have characteristics suitable for Project

conditions, with control stations, safety devices, and weatherproof enclosures.

1.  Operator design shall allow for removal of cover or motor without disturbing limit-switch
adjustment and without affecting auxiliary emergency operation.

2. Electronic components shall have built-in troubleshooting diagnostic feature.

3. Unit shall be designed and wired for both right-hand/left-hand opening, permitting
universal installation.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

UL Standard: Manufacture and label gate operators according to UL 325.
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Gate Operators: Pedestal post mounted and as follows:
1. Mechanical Slide Gate Operators:
a. Linear VSGSLG - A — 111 (or equal): 208v single phase 1 HP with pedestal for
mounting on 6” thick concrete pad.
b. Quantity = (1).
c. Coordinate hp and voltage with General Contractor and electrician prior to submitting
shop drawings.

Controls: All gate controls shall be able to be controlled from a third-party access control
system. Contact closures to the third-party system shall be able to control the following at a
minimum:

1.  Long-range readers to read “pucks” on County vehicles and open gate, “pucks” to be
provided by Security Contractor contracted by the Owner. Motorized Gate and Overhead
Doors with long range readers to be programmable to close a set time after gate is
activated and opens — coordinate in the field with the Owner on programming.

Control Devices:
a. Provided by a third-party access control system by Owner.

Obstruction Detection Devices: Provide each motorized gate with automatic safety sensor(s).

Activation of sensor(s) causes operator to immediately function as follows:

1. Action: Reverse gate in both opening and closing cycles and hold until clear of
obstruction.

Limit Switches: Adjustable switches, interlocked with motor controls and set to automatically
stop gate at fully open and fully closed positions.

Emergency Release Mechanism: Quick-disconnect release of operator drive system, permitting

manual operation if operator fails. Control circuit power is disconnected during manual

operation.

1.  Type: Integral fail-safe release, allowing gate to be pushed open without mechanical
devices, keys, cranks, or special knowledge.

Operating Features:

1.  System Integration: With controlling circuit board capable of accepting any type of input
from external devices.

2.  Automatic Closing Timer: With adjustable time delay before closing and timer cut-off
switch.

Accessories:
1. Battery Backup System: not required complex is fully backed-up via generator.

2.09 GROUT AND ANCHORING CEMENT

A

Non shrink, Nonmetallic Grout: Factory-packaged, no staining, noncorrosive, nongaseous grout
complying with ASTM C1107/C1107M. Provide grout, recommended in writing by
manufacturer, for exterior applications.

Anchoring Cement: Factory-packaged, non-shrink, non-staining, hydraulic-controlled expansion
cement formulation for mixing with water at Project site to create pourable anchoring, patching,
and grouting compound. Provide formulation that is resistant to erosion from water exposure
without needing protection by a sealer or waterproof coating, and that is recommended in
writing by manufacturer for exterior applications.

2.10 GROUNDING MATERIALS

A.
B.

Comply with requirements in Section 26 0526 "Grounding and Bonding for Electrical Systems."
Connectors and Grounding Rods: Listed and labeled for complying with UL 467.
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1.  Connectors for Below-Grade Use: Exothermic welded type.
2. Grounding Rods: Copper-clad steel, 5/8 by 96 inches.

PART 3 EXECUTION
3.01 EXAMINATION

A. Examine areas and conditions, with Installer present, for compliance with requirements for site
clearing, earthwork, pavement work, and other conditions affecting performance of the Work.
1. Do not begin installation before final grading is completed unless otherwise permitted by
Engineer.

B. Proceed with installation only after unsatisfactory conditions have been corrected.
3.02 PREPARATION

A. Stake locations of fence lines, gates, and terminal posts. Do not exceed intervals of 500 feet or
line of sight between stakes. Indicate locations of utilities, lawn sprinkler system, underground
structures, benchmarks, and property monuments.

3.03 CHAIN-LINK FENCE INSTALLATION

A. Install chain-link fencing according to ASTM F567 and more stringent requirements specified.
1. Install fencing on established boundary lines inside property line.

B. Post Excavation: Drill or hand-excavate holes for posts to diameters and spacings indicated, in
firm, undisturbed soil.

C. Post Setting: Set posts by mechanically driving into soil at indicated spacing into firm,
undisturbed soil.
1. Verify that posts are set plumb, aligned, and at correct height and spacing, and hold in
position during setting with concrete or mechanical devices.
2.  Mechanically Driven Posts: Drive into soil to depth as noted on drawings. Protect post top
to prevent distortion.

D. Terminal Posts: Install terminal end, corner, and gate posts according to ASTM F567 and
terminal pull posts at changes in horizontal or vertical alignment of 15 degrees or more. For
runs exceeding 500 feet, space pull posts an equal distance between corner or end posts.

E. Line Posts: Space line posts uniformly at 96 inches o.c.

F. Post Bracing and Intermediate Rails: Install according to ASTM F567, maintaining plumb
position and alignment of fence posts. Diagonally brace terminal posts to adjacent line posts
with truss rods and turnbuckles. Install braces at end and gate posts and at both sides of corner
and pull posts.

1. Locate horizontal braces at mid-height of fabric 72 inches or higher, on fences with top
rail, and at two-third fabric height on fences without top rail. Install so posts are plumb
when diagonal rod is under proper tension.

G. Top Rail: Secure to posts with fitting and affix barbed tape arms with arms slanted out..
H. Intermediate and Bottom Rails: Secure to posts with fittings.

I.  Chain-Link Fabric: Apply fabric to outside of enclosing framework. Leave 1-inch bottom
clearance between finish grade or surface and bottom selvage unless otherwise indicated. Pull
fabric taut and tie to posts, rails, and tension wires. Anchor to framework so fabric remains
under tension after pulling force is released. Install selvage (twists) up.

J. Tension or Stretcher Bars: Thread through fabric and secure to end, corner, pull, and gate
posts, with tension bands spaced not more than 15 inches o.c.

K. Tie Wires: Use wire of proper length to firmly secure fabric to line posts and rails. Attach wire at
one end to chain-link fabric, wrap wire around post a minimum of 180 degrees, and attach other
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end to chain-link fabric according to ASTM F 626. Bend ends of wire to minimize hazard to
individuals and clothing.
1.  Maximum Spacing: Tie fabric to line posts at 12 inches o.c. and to braces at 24 inches o.c.

Fasteners: Install nuts for tension bands and carriage bolts on the side of fence opposite the
fabric side.

3.04 GATE INSTALLATION

A

Install gates according to manufacturer's written instructions, level, plumb, and secure for full
opening without interference. Attach fabric as for fencing. Attach hardware using tamper-
resistant or concealed means. Install ground-set items in concrete for anchorage. Adjust
hardware for smooth operation.

3.05 GATE-OPERATOR INSTALLATION

A

B.

D.

E.

Install gate operators according to manufacturer's written instructions, aligned and true to fence
line and grade.

Excavation: Hand-excavate holes for posts, pedestals, and equipment bases/pads, in firm,
undisturbed soil to dimensions and depths and at locations according to gate-operator
component manufacturer's written instructions and as indicated.

Vehicle Loop Detector System: Cut grooves in pavement, bury, and seal wire loop according to
manufacturer's written instructions. Connect to equipment operated by detector.

Ground electric-powered motors, controls, and other devices according to NFPA 70 and
manufacturer's written instructions.

Coordinate gate control with Security Contractor’s controls.

3.06 GROUNDING AND BONDING

A.
B.

Comply with requirements in Section 26 0526 "Grounding and Bonding for Electrical Systems."

Fence and Gate Grounding:
1. Ground for fence and fence posts shall be a separate system from ground for gate and
gate posts.
2. Install ground rods and connections at maximum intervals of 1500 feet.
3. Fences within 100 Feet of Buildings, Structures, Walkways, and Roadways: Ground at
maximum intervals of 750 feet.
4. Ground fence on each side of gates and other fence openings.
a. Bond metal gates to gate posts.
b. Bond across openings, with and without gates, except openings indicated as
intentional fence discontinuities. Use No. 2 AWG wire and bury it at least 18 inches
below finished grade.

Protection at Crossings of Overhead Electrical Power Lines: Ground fence at location of
crossing and at a ground rod located a maximum distance of 150 feet on each side of crossing.

Grounding Method: At each grounding location, drive a grounding rod vertically until the top is 6

inches below finished grade. Connect rod to fence with No. 6 AWG conductor. Connect

conductor to each fence component at grounding location.

1. Make grounding connections to each barbed wire strand with wire-to-wire connectors
designed for this purpose.

2. Make grounding connections to each barbed tape coil with connectors designed for this
purpose.

Connections:
1. Make connections with clean, bare metal at points of contact.
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Make aluminum-to-steel connections with stainless-steel separators and mechanical
clamps.

Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

Make above-grade ground connections with mechanical fasteners.

Make below-grade ground connections with exothermic welds.

Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.

3.07 ADJUSTING

A

C.

Gates: Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire
operational range. Confirm that latches and locks engage accurately and securely without
forcing or binding.

Automatic Gate Operator: Energize circuits to electrical equipment and devices, start units, and
verify proper motor rotation and unit operation.

1.

2.

3.

Hydraulic Operator: Purge operating system, adjust pressure and fluid levels, and check
for leaks.

Test and adjust operators, controls alarms and safety devices. Replace damaged and
malfunctioning controls and equipment.

Lubricate operator and related components.

Lubricate hardware and other moving parts.
3.08 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain chain-link fences and gates.

END OF SECTION 323113
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